T he Swiss psychiatrist Eugen Bleuler is perhaps best known for coining the term 'schizophrenia' more than a century ago. But he also paved the way to understanding the disordered language that characterizes schizophrenia. Certain quotes from patients have since been enshrined in the medical literature as classic examples of the types of language dysfunction that typify schizophrenia. Two quotes continue to echo through time decades after being uttered by patients. The first is from a 1911 book by Bleuler: The second, which came in response to a question about "current political issues, like the energy crisis", is from a 1986 paper by Nancy C. Andreasen: motor oil, and, money. " In the first quote, Bleuler's patient demonstrates 'derailment' , in which the speaker loses focus and slides off topic -in this case he was suddenly distracted by the more intriguing subject of eyes. Andreasen's patient exhibits a more profound disconnect: the inability to produce intelligible speech when prompted, instead tossing together a word salad that includes a few potentially relevant terms but carries no meaning.
Both these haunting passages are manifestations of thought disorder, and both have been evoked again and again by generations of researchers seeking to better understand the central role that language plays in schizophrenia. They endure because, in a strange and compelling way, they embody the entwined mysteries of language and thought.
"Language is like a window into the mind, " says cognitive neuroscientist Debra Titone at McGill University in Montreal, Canada. After decades of study, the rules and mechanisms of normal language function are well understood. We don't know everything, but we know enough -and have developed enough research tools -to track the flow of language through the normal brain as words are chosen and arranged in sentences that make sense and carry meaning.
Investigators such as Titone use language to explore the brains and disordered minds of people with schizophrenia. Their goal is to identify and understand the underlying causes of the language dysfunction in schizophrenia, and to help determine the neural basis of this devastating mental illness. For patients, there is hope that this work will ultimately lead to earlier diagnosis, better treatments, and interventions that target specific brain functions and cognitive behaviours to improve language and quality of life.
Titone and others who study the language pathology associated with mental disorders make no distinction between language and thought. The once robust debate over that issue is long over. "Many of the stored representations that you are drawing on in thought are exactly the same as those that you are drawing on in language, " says Gina Kuperberg, a cognitive neuroscientist at Tufts University in Medford, Massachusetts, who has applied psycholinguistics to the study of schizophrenia. go.nature.com/xhrVg5 when it's doing language, it's not as if there's some language organ that lights up. "
MUDDLING THROUGH
Like the Bleuler and Andreasen examples (both cited by Kuperberg in a 2010 paper), schizophrenic discourse often retains the normal structure of language. It generally follows the rules of grammar: the basics are there, the phonology and even some of the syntax, but it is disjointed and hard to follow. Titone attributes this phenomenon to the fact that the structural properties of language are "drilled into our brains" from the moment we are born. By late adolescence or early adulthood, the typical age of onset for schizophrenia, it's already locked in.
In the disrupted communication that is a hallmark of schizophrenia, the main problem is how words are combined to produce overall meaning. The underlying issues involve the storage of meaning in the brain and the way individuals mobilize and update that information. "Meaning is the brain, " says Kuperberg, who is also a psychiatrist at Harvard Medical School. "It is stored and represented extraordinarily widely throughout the brain. " These mental representations of our external and internal worlds exist in complex neural networks that we draw on when we use language.
During conversation, mentally healthy people sort through this massive store of everchanging information to produce comprehensible language. But in some people with schizophrenia this basic ability is impaired. The problem is often described as a "loosening of associations" in which, for example, words are chosen not because they make sense, but because the patient simply associates them with other words. When the man who professed his fondness for geography as it was taught by Professor A accessed his stored knowledge of the experience, he quickly veered off track and abandoned the professor altogether for a string of loosely connected references to eyes. For Andreasen's more severely impaired patient, the question about the energy crisis sent him bouncing around his brain like a pinball, lighting up stored networks that, when transmitted as language, amounted to gibberish.
People without schizophrenia update and reorganize this stored information from moment to moment as they interact with others and the external world. As they navigate through their day, they process everything from the identity of the person they are talking to (their boss, perhaps) to changes in the tone of voice. But Kuperberg's research suggests that people with schizophrenia have difficulty performing this moment-to-moment updating, limiting their ability to revise their stored knowledge and adjust to the flow of everyday communication. Such abnormalities have been linked to a breakdown in the fast, continuous interaction between prefrontal and temporal areas of the brain. Among other problems, this can result in a kind of cognitive rigidity, sticking to a topic at the expense of coherence -for example, talking about the weather when the pharmacist asks about a prescription because someone on the bus talked about the weather a few minutes before. Kuperberg adds that people with schizophrenia are often unaware of their difficulties with communication.
MAKING SENSE
It is generally thought that people with schizophrenia have problems in the way they access and mobilize stored meaning, and not in the way the meaning is stored in the first place, but Titone raises another possibility. Stored meaning is based on experience of the real world, she says, and "people with schizophrenia have a different experience with the world", so perhaps the way meaning is stored -the structure of it -might play a contributing role.
We know that the supple nature of language itself, with its many nuances and ambiguities, can cause problems for people with schizophrenia. In one study, Kuperberg, who uses functional magnetic resonance imaging, electroencephalography and other methods to study language function in normal and abnormal subjects, presented her subjects with the following sentence: "Every morning at breakfast the eggs would eat. " It's a crafty little construction in which the individual words are semantically related but the whole doesn't add up. During experiments that measured the brain's electrical activity, it fooled even healthy brains for a few hundredths of a second before the conflict with stored knowledge (the implausibility of the sentence) was recognized and resolved by additional processing. Unlike the control subjects, however, those with schizophrenia did not do the extra processing and did not register the sentence as implausible. Their ability to do the extra work to recognize and resolve the conflict was impaired. The patterns of two brain waves measured and recorded during the experiment -one sensitive to syntax and one to stored knowledge -suggested that, in the schizophrenia patients, an over-reliance on stored knowledge trumped the rules.
"Language is inherently ambiguous, " says Titone. "Words point to two different meanings all the time. It takes a lot more cognitive machinery to be able to reduce that kind of ambiguity in the moment as we're processing or producing language. " People with schizophrenia, she says, find it particularly difficult to cope with this.
Insensitivity to context ("the eggs would eat") is a factor not only in comprehension, but also in the way language is produced. In normal subjects, context serves as a guide when recruiting neural networks -it's how you distinguish between various meanings of the word 'bear' , for example. In people with schizophrenia, a reduced ability to use context helps foster loose associations. "If you have an incoming signal that triggers, in some very knee-jerk, reflexive way, some thought, it's going to be really hard for context to trump that, " she says.
Another complication for some people with schizophrenia, especially with respect to comprehension, is the fact that humans process language word-by-word. This incremental processing is very fast, of course, and the normal brain must use the context it has already built up to process each new word it encounters in real time. "To do that, " says Kuperberg, "we need to mobilize all our stored world knowledge really quickly, use it to combine individual words together to generate new meaning, and then update our real-world knowledge memory stores with this new meaning. " In other words, it's the sort of higher-order language function that flummoxes people with the impaired semantic memory, working memory and context insensitivity found in schizophrenia.
LINGUISTIC ISOLATION
Kim Mueser, a psychologist at Boston University in Massachusetts who studies social skills in people with schizophrenia, points out yet another problem facing the sub-group of people with schizophrenia who demonstrate 'blunted affect' . These individuals seem emotionally flat but actually experience a full range of emotions -it's their ability to communicate them that is impaired. "When you talk about social skills, " says Mueser, "90 per cent of what people are usually talking about are the verbal skills. " So, language dysfunction in schizophrenia is a perfect storm of complexity, bringing together a dauntingly complicated mental illness and an equally complicated higher cortical function. There is something especially cruel in the way schizophrenia cuts people off from the simple pleasures of conversation and denies them the comfort of sharing their thoughts and feelings with others.
Kuperberg hints at this idea when she departs from her scientific discourse to expound excitedly on the everyday miracle of two people talking. "You have your world and your agenda and your goals, " she says, "and I have my world and my agenda and my goals, and we don't know each other, and yet, somehow, through this magical thing, this sequence of words, these syllables, somehow you are communicating to me through this code to somehow update my brain with your thoughts. Isn't that cool?" Ordered thought, manifest in the beauty and wonder of language, is cool indeed. So too is the continuing effort of scientists to understand how that precious gift is lost in people with schizophrenia -and maybe one day to give it back to them. ■ David Noonan is a freelance science writer based in New Jersey.
Language dysfunction in schizophrenia is a perfect storm of complexity.
